530
ON THE INTENSITY   OF LIGHT  REFLECTED  FROM
[138
rays are to be treated as sensibly parallel during their passage through the apparatus, certain limitations must be observed. For easy observation the field of view should subtend at the eye an angle of not less than a degree, so that if no telescope be employed the defect of parallelism must exceed this amount. The linear scale of the apparatus is not thus fixed, however, for we might suppose the eye (armed when necessary with a focusing lens) to approach without limit the final mirrors. But if we do this we increase the defect of parallelism due to the aperture of the eye. It is true that we may elude the objection by contracting proportionally the effective aperture, bat only at an expense of brightness, which cannot usually be afforded. In accordance with a universal rule, full brightness requires that the aperture of the eye be filled with light. In this way we see how it is that the aperture of the eye controls the size of the apparatus.
The employment of a telescope introduces a certain modification, which it may be worth while to state somewhat fully, as the principle is of general application. The extreme angle between the rays of the beam may be regarded as made up of two parts: (1) the angle subtended at the. object-glass by the aperture in the diaphragm (K) near the final mirrors (upon which the telescope is focused); (2) the angle subtended by the object-glass at the diaphragm. If
a, = diameter of pupil, 6 = diameter of aperture in diaphragm, r — distance between telescope and diaphragm, m = magnifying power of telescope, a. = angular diameter of field of view presented to the eye,
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We may here regard a and a as given beforehand; and we see thai with a given & the first term may be reduced without limit by increasing m and that then the defect of parallelism is proportional to a, the diamete: of the pupil. If m and b can both be increased without limit, we maj approach as nearly as we please to a state of things in which all thi rays concerned are parallel. The preservation of full brightness throughou is already secured by the supposition that the effective aperture of th< object-glass is ma.
The reasoning set forth above shows at any rate that the size of th apparatus cannot be reduced below a certain point, but I do not affixr:speak of a single ray only, we are of necessity really dealing with a complete beam. The observation of a match requires that the two parts of the field of view have finite angular magnitudes, and from every point of the field there must proceed a pencil of rays limited by the pupil, or by the telescope. If all these
